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PTO: 2004-0252 

Japanese Published Unexamined (Kokai) Patent Publication No. H4-203915; Publication 
Date: July 24, 1992; Application No. H2-328906; Application Date: November 30, 1990; 
Int. CI. 5 : G01B 11/24 G02B 26/10 G06F 15/64 H04N 1/028 V* 5/225 5/335; 
Inventor(s): Tetsushi Yokouchi et al.; Applicant: Hitachi Ltd.; Japanese Title: Daishiya 
Gazou Nyuuryoku Houhou oyobi Souchi (Method and a Device for Inputting a Larger 
Visual Field Image) 

Specification 

1. Title of Invention 

Method and a Device for Inputting a Larger Visual Field Image 

2. Claim(s) 

1. A larger visual field input device, characterized by being comprised of the following 
components: an optical unit for forming an image on an object; a linear sensor unit that 
comprises a linear sensor for inputting an image signal and a linear driver for operating the 
linear sensor; a galvano mirror unit that comprises a galvano mirror for changing the angle 
of an optical axis inserted in between the optical system and the linear sensor, a galvano 
motor for oscillating the mirror and a galvano controller for controlling the motor; an 
image input substrate for storing the image signal from the linear sensor; a galvano mirror 
interface substrate that synchronizes the linear sensor with the galvano mirror. 

2. A method for inputting a larger visual field image, characterized in that, by making the 
operation of the galvano mirror programmable, as disclosed in Claim 1, by storing data on 
the operation of the galvano mirror into RAM, a correction is carried out so that no 
distortion occurs in the image. 
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3. A method for inputting a larger visual field image, characterized in that, by making the 
operation of the galvano mirror programmable, as disclosed in Claim 1, by storing data on 
the operation of the galvano mirror into RAM, the image is obtained at an image size 
accommodating the size of the object. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to image inputting devices and methods for carrying out an 
inspection on the outer appearance of semiconductor devices or other electronic 
components. 

[Prior Art] 

An example of this type of technology is disclosed in Japanese unexamined patent 
application No. S55-42013. 

In many cases, the outer appearance of packages significantly affects the product 
quality in the production process for semiconductor devices. More specifically, if 
insufficient packages that include leads occur in the products, a negative impression is 
given in terms of visuality. In many cases, property deterioration occurs due to an 
insufficient mounting or an entering of water. In order to solve this problem, an outer 
appearance inspection process that inspects if the outer appearance of the products 
satisfies a specific standard or not is applied at the final stage of the production process. 
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At the outer appearance inspection, it is necessary to input a larger image so as to 
correspond to various product types. As disclosed in the aforementioned gazette, an image 
inputting method executed by driving a linear sensor and an X-Y stage is used. 

When a conventional TV camera system is used, the image has to be split into 
several pieces during an inputting operation to obtain a larger image with a high 
resolution. 

However, as for the method by driving the components, the components of the 
device, including the X-Y stage for scanning and the control unit that drives the X-Y 
stage, become extremely large in the size. It also takes a long time to input the image. 

As for the method by the TV camera, it is difficult to join the images in terms of an 
image processing. The visual field moving mechanism for the input image also becomes 
complicated. Subsequently, the device structure increases the size as a whole. 

The purpose of the invention is to offer a method for inputting a larger visual field 
image at a high speed at once by using a simple method. 

[Measures to Solve the Problem] 

In order to achieve the purpose, a linear sensor at 2048 pixel x 1 is used as an 
image pickup device. As for a scanning method, a galvano mirror is incorporated on an 
optical axis of the linear sensor. The angle of the mirror is changed. 

As for a mirror operating method, operation data are stored in RAM in advance. 
By converting the data into D/A, voltage is given to a galvano motor. 

[Effect] 
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A scanning in the Y axial direction is carried out by changing the angle of the 
mirror in a programmable fashion by picking up an image in the X axial direction with the 
linear sensor. By this means, an image with a 25 |im resolution at a pixel size 
accommodating the range of the visual field. 

[Embodiment] 

Fig.l is a diagram illustrating an image input unit of an outer appearance 
inspection device as in an embodiment of the invention. Fig.2 illustrates a camera head. 
Fig.3 is a block diagram illustrating a galvano interface board. Fig.4 is a block diagram 
illustrating an image inputting operation. Fig. 5 illustrates a correction of a mirror 
operational angle. 

The image input unit of the outer appearance inspection device as in the 
embodiment is equivalent to the constitution of Fig. 1 . A galvano camera 1 and a lighting 
device 5 are provided above a semiconductor device 6 as an object. An inspection stage 7 
is provided under semiconductor device 6. The image of semiconductor device 6 properly 
lighted by lighting device 5 is picked by galvano camera 1 . Galvano camera 1 is controlled 
with a galvano controller 2 and a galvano interface substrate 3. The image signal input 
from galvano camera 1 is stored into an image memory 17 of a 2048 x 2048 image 
processing substrate 4. 

Galvano camera 1 is structured as shown in Fig.2. In order to obtain a 51.2 x 51.2 
mm2 visual field size and a 25 jam resolution, a liner sensor 1 1 at 2048 x 1 is used. Data 
stored in a RAM 14 of galvano interface substrate 3 as shown in Fig.3 are D/A converted 
with a D/A converter 15. This signal as shown in Fig,5 b is given to a galvano motor 8. By 
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these means, the angle of galvano mirror 9 provided on the optical axis of the sensor is 
changed so as to perform a scanning of semiconductor device 6 in the Y axial direction. 
The image is then picked with linear sensor 11. As the operation of the mirror is 
programmable, the scanning can be performed at any extent accommodating the package 
size of semiconductor device 6 as an object. However, in order to obtain an image signal, 
the operations of galvano mirror 9 and linear sensor 11 need to be synchronized. Fig.3 
illustrates an interface substrate that synchronizes the mirror and the sensor. The 
synchronization is performed using a PLL 12. 

When galvano mirror 9 is operated at an equivalent angle speed during a scanning, 
as shown in Fig. 5 a, larger the angle is, larger the movement is. As a result, a distortion 
occurs to the image. In order to prevent the distortion, a correction is added as shown in 
Fig. 5 b so that the movement is made at equivalent intervals. 

Fig.4 is a block diagram illustrating an image inputting operation. The image is 
input using software 19 used for an image inputting operation. Galvano mirror 9 and linear 
sensor 11 are synchronized so as to incorporate the image. At the same time, these 
components and a memory 17 have to be synchronized. A dedicated LSI called an image 
resampling sequencer (IRS) is used for a timing control 18 so as to achieve the 
synchronization. When two ERSs are used in an x-y crossing fashion, the generations of an 
address of image memory 17 and a vertical synchronization signal are possible. By using 
this signal, the operations of galvano mirror 9, linear sensor 1 1 and image memory 1 7 can 
be synchronized. The IRS is mounted on 2048 x 2048 image processing substrate 4. The 
image signal input by galvano camera 1 is quantified with an 8 bit AID converter. The 
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quantified image signal is then stored into image memory 17 of 2048 x 2048 image 
processing substrate 4. 

Using the image obtained by a series of operations as described above, an image 
processing is performed. An inspection of the outer appearance of semiconductor device 6 
is then performed. 

[Advantageous Result of the Invention] 

According to the invention, by changing the mirror angle, the image is picked per 
line. Because of this, by changing the number of the lines, an image at any size is obtained. 
The device mechanism is also simple. The image inputting time is reduced. A resolution at 
25 |j,m is also obtained. Therefore, the inspection becomes easier. 

4. Brief Description of the Invention 

Fig.l is a diagram illustrating an image input unit of an outer appearance 
inspection device as in an embodiment of the invention. Fig.2 illustrates a camera head. 
Fig. 3 is a block diagram illustrating a galvano interface substrate. Fig.4 is a block diagram 
illustrating an image inputting operation. Fig. 5 illustrates a correction of a mirror 
operational angle. 

1 . . . Galvano camera 

2 . . . Galvano controller 

3 . . . Galvano interface board 

4.. .2048 x 2048 image processing substrate 
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5... Lighting device 

6. . . Semiconductor device 

7... Inspection stage 

8...Galvano motor 

9...Galvano mirror 

10... Lens 

11... Linear mirror 

12...PLL 

13... Counter 

14... RAM (DATA) 

15...D/A converter 

16. ..Amp 

17... Image memory 
18... Timing control 

Translations Branch 

U.S. Patent and Trademark Office 

10/17/03 

Chisato Morohashi 
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